4
Isotropic stationary metric : 6 Foldy-Wouthuysen Hamiltonian:
Only ħ is a small parameter. All terms are exact. All terms of order of ħ and leading terms of order of ħ 2 describing contact interaction are included
7
Operator equation of spin motion
Term depending on the static part of the metric
This is the general solution of the problem Semiclassical equation of spin motion
In the general case, the momentum and spin dynamics in gravitational fields and noninertial frames can be perfectly described with gravitoelectric and gravitomagnetic fields defined by the Pomeransky-Khriplovich relations: 
We transform it to the Foldy-Wouthuysen representation 
Clifford torus
In the semiclassical approximation, the equation of spin motion is given by 
The exact semiclassical expression for the angular velocity of spin rotation can be written in terms of V: 
When ω=0 (an uniformly accelerated frame), the helicity of a particle with a negligible mass remains unchanged
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When a=0 (a purely rotating frame), the exact solution is given by
We can conclude that the motion in the general noninertial (arbitrarily rotating and accelerating) frame leads to the change of the helicity even for the ultrarelativistic particle with a negligible mass. A similar effect takes place in a gravitational field when a particle trajectory is finite.
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Comparison of spin rotation in electromagnetic and gravitational fields 
